Received: October 2015, Accepted: December 2015 Background: Hospitalization in the coronary care unit (CCU) is a concern for patients and their companions. Different studies have presented conflicting results about the effect of visitors on physiological parameters of patients. The purpose of this study was to determine changes in physiological parameters (systolic and diastolic blood pressure and heart rate) due to presence of visitors at the bedside of patients admitted to CCU at Ali-ibn Abi Talib Hospital of Rafsanjan, Iran. Materials and Methods: This was a cross-sectional study carried out on 281 patients hospitalized in the CCU. Patients' systolic and diastolic blood pressure and heart rate were obtained using a heart monitoring device 2 hours before, during, immediately, and 2 hours after the visit and were recorded in checklists by nurses. Data were analyzed using two-way repeated measures ANOVA. Results: Mean and standard deviation of patients' age was 62.96 ± 12.16 years (ranged between 29-93 years). Mean changes in systolic and diastolic blood pressure and heart rate of patients in studied time periods was statistically significant (P < 0.001),so that they increased during visit, and then, after 2 hours they returned to primary levels. Women's physiological parameters were higher than men's over all time periods (P < 0.050). Patients' average systolic blood pressure did not differ across age groups (P > 0.050). Average diastolic blood pressure in patients older than 70 years was less than other age groups and average heart rate in patients older than 60 years was higher than younger patients (P < 0.050). Conclusions: The average of physiological parameters increased during visits, but decreased to primary levels 2 hours after visits. These changes were not considered clinically important.
Introduction
Most patients with heart failure consider death as a means to ease the suffering of the disease (1) . Cardiovascular disease (CVD) is the leading cause of death in industrialized countries (2) . The number of patients with heart failure has been reported 3337 in 100,000 population by the Center for Disease Control in Iran (3) . Based on the World Health Organization (WHO) reports, CVD will be the leading cause of death worldwide in 2020 (4). * Heart rate and blood pressure are useful indicators of the status of blood flow and cardiovascular systems (5) and their increase has a direct relationship with the individual's death (6) . Cardiac patients in the acute phase require intensive care and are hospitalized in the coronary care unit (CCU) (7) .
Hospitalization in the CCU leads to mental distress and stress (8) . This is the most important and common reaction and has a very negative impact on the course of the disease and the patient's physical and psychological recovery (9) . Restrictions apply to visitors in the CCU, because the presence of visitors may cause high blood pressure and increased heart rate for the patient (10) and puts the patient at risk of stress (11) . The survey conducted by Gonzalez et al., on patients in intensive care units (ICUs), demonstrated that most patients believed that visitors do not cause tension, but on the contrary provide comfort and relaxation for them (12) . Cacioppo et al. concluded that not allowing visitors for patients in critical conditions caused instability in the treatment, nervous tension, and lack of appropriate response to the drug (13) . Ardalan et al. found that mean heart rate, and systolic and diastolic blood pressure in patients before the presence of visitors was higher than during their presence and during the presence of visitors was higher than after their visit (14) . They concluded that visitors had a positive effect on reducing the abovementioned indices towards the normal range (14) . In a study conducted on 266 patients, it was observed that not only did visitors not cause any interference with the cardiovascular dysfunction, but the increased duration of the meetings also reduced the amount of anxiety in patients, thus reducing their cardiovascular complications (15) . Brown observed harmful changes in blood pressure and heart rate of cardiac patients during the 10-minute meeting with the patient's family in the CCU (16) . However, thus far, no permanent conclusions have been made on the visitors' impact on the physiological parameters of patients (17) . Few studies have been conducted on the impacts of visitors on the status and cardiovascular function of patients in the CCU, which showed the different effects of the presence of visitors on physiological parameters of patients. Furthermore, monitoring the physiological status of cardiac patients hospitalized in the CCU is of grave importance in the maintaining of their health. Due to this fact and the lack of similar researches in this city, this study aimed to investigate the physiological changes (systolic, diastolic, and heart rate) in patients admitted to the CCU of Ali-ibn Abi Talib Hospital in Rafsanjan, Iran, due to the presence of visitors by their bedside.
Material and Methods
This was a cross-sectional study and the study population consisted of the cardiac patients hospitalized in the CCU of Ali-ibn Abi Talib Hospital of Rafsanjan in 2013. This research project was proposed at the Biomedical Research Ethics Committee and was approved with the ethics code of IR.RUMS.REC.1394.122. The exclusion criteria included less than 2 days of hospitalization in the CCU, age of less than 20 years, lack of full consciousness, inability to understand the surrounding environment, smoking, drug and alcohol consumption, kidney disease, and taking birth control pills. Patients with diseases including myocardial infarction (MI), pulmonary edema, congestive heart failure, pulmonary embolism, and cardiac arrhythmia who were hospitalized in the CCU and had the inclusion criteria were enrolled in the study. Personal consent was obtained from the patients or their relatives. The sample size was estimated as 281 patients based on Abbas Poor et al. study in the CCU and cardiac surgery unit of Mashhad University of Medical Sciences, Iran, (18) , using the Cochran formula systolic blood pressure which is clinically important). Convenient sampling method was used for the selection of participants.
Patients' blood pressure was determined through a semi-invasive methods'; using a pressure cuff on patients' left hand while they were lying down. Through chest leads, the heart rate and electrocardiography (ECG) of the patients were shown. On the second day of hospitalization, the systolic blood pressure (mmHg), diastolic blood pressure (mmHg), and heart rate (number per minute) at 2 hours before, during, immediately after, and 2 hours after the presence of visitors (relatives, second degree relatives, and acquaintances) were automatically measured by the patient monitoring system (model NOVIN S1800, SAADAT Co., Iran). This data was read and recorded in the checklist by the unit nurse. The time of 2 hours after visiting was chosen with the assumption that after this duration, the intensity of the patient's emotions have decreased and the patient has returned to a normal state and stability. The reason for choosing 2 hours before the visiting time was to compare the patient's condition with 2 hours after the visit. Information on age (years) and gender (female, male) of the patients were extracted from their medical records and recorded in the checklist. The information collected on the checklists were analyzed using SPSS software (version 15, SPSS Inc., Chicago, IL, USA). Quantitative measures were reported as mean ± SD and qualitative values were reported as number (percentage). To evaluate average physiological changes (blood pressure and heart rate) during the period under review according to patients' age (less than or equal to 50, 51 to 60, 61 to 70, and over 70 years) and gender, two-way repeated measures ANOVA was used. All P-values of less than or equal to 0.05 were considered significant.
Results
Of the 281 patients admitted to the CCU, 131 (46.6%) were men and 150 (53.4%) were women. Mean and standard deviation of the patients' age was 62.96 ± 12.16 years and they were in the age range of 29 to 93 years. In addition, 32 patients (11.4%) were of less than or equal to 50 years of age, 98 (34.9%) of 51-60 years, 72 patients (25.6%) of 61-70 years, and 79 (28.1%) were over 70 years of age. Table 1 illustrates the distribution of age and gender among patients hospitalized in the CCU. Oneway repeated measures ANOVA showed that physiological changes observed during the study period were statistically significant (P < 0.001). This means that the physiological index increased during the visits, and then, slowly declined. Values obtained 2 hours after the visits did not show significant differences compared to those of 2 hours before the visits (Table 2) . Regarding the changes in systolic blood pressure, in the time periods studied, two-way repeated measures ANOVA showed that the effect of gender was significant (P < 0.001).
During the evaluation period, mean systolic blood pressure was higher in women compared to men. The effect of time was also significant. This meant that significant changes occurred in the mean systolic blood pressure of both genders during the evaluation period. It had increased during the visits, and then, started to decline (P < 0.001). However, the interaction between gender and the time period was not significant (P = 0.512). This means that the changes in the mean systolic blood pressure in men and women examined during the evaluation period were similar (Table 3) . blood pressure was higher in women compared to men. Furthermore, the effect of time and the interaction between gender and the time period was significant. This means that both genders during the evaluation periods showed significant changes in mean diastolic blood pressure (P < 0.001). However, the pattern of changes in diastolic blood pressure in men and women were significantly different (P = 0.014). In women, it had increased during the visits and decreased immediately after the visits, and then, increased again. However in men, it had increased until immediately after the visit, and then, decreased (Table 3 ). In studying the changes in heart rate in the mentioned time periods, the results showed that the effect of gender was significant (P < 0.001). During the evaluation periods, the mean heart rate of women was higher compared to men. The effect of time was also significant (P < 0.001). This means that significant changes were observed in the mean heart rate of both genders during the evaluation periods. However, the interaction of genders and time period was not non-significant (P = 0.688). Thus, changes in mean heart rate during the assessment period were similar in men and women (Table 3) . In reviewing the changes in systolic blood pressure, the effect of age was not statistically significant (P = 0.250). This means that there was no statistically significant difference in mean systolic blood pressure in the age groups during the evaluation periods. The effect of time was statistically significant (P < 0.001). This means that significant changes in mean systolic blood pressure were observed in the age groups during the evaluation periods; it increased during the visits, and then, began to decline. Nevertheless, the effect of age and time period was not statistically significant (P = 0.865). This means that the pattern of changes in systolic blood pressure during the evaluation periods was similar across the age groups (Figure 1 ). Regarding the changes in diastolic blood pressure, the effect of age was statistically significant (P = 0.012). Unlike the less than or equal to 50 years age group, in the age group of above 70 years, mean diastolic blood pressure was lower than the other age groups. The effect of time was statistically significant (P < 0.001).
In total, significant changes occurred in mean diastolic blood pressure of the patients in the age groups during the evaluation period. The interaction between age and time period was not statistically significant (P = 0.727). This means that the pattern of changes in diastolic blood pressure during the evaluation period was similar across the age groups (Figure 2 ). Regarding the changes of heart rate, the effect of age was statistically significant (P < 0.001).
Mean heart rate was higher in the age groups above 60 years than the younger age groups. The effect of time was statistically significant (P < 0.001). This means that in total, significant changes occurred in mean heart rate of the age groups during the evaluation periods. The interaction between age and evaluation periods was not statistically significant (P = 0.729). This means that the pattern of heart rate changes in the time period studied was similar across the age groups ( Figure 3 ). 
Discussion
This study aimed to assess the impact of visitors on systolic blood pressure, diastolic blood pressure, and heart rate of patients admitted to the CCU. The results showed that the physiological indices studied significantly increased during the visits and decreased after the visits. Moreover, they showed no significant difference 2 hours after the visits compared to their initial value in 2 hours before the visits. In this regard, Karami et al. concluded that changes in blood pressure and heart rate before, during, and after the visits were significant (19) . They found that the mentioned indicators had increased after the start of the visit, had decreased again after the visits and did not have a statistically significant difference with the amount before the start of the visits. They also found that 30 minutes after the visit, the indicators returned to their original level (19) . In a similar study, Ashraf pour concluded that patients' blood pressure and heart rate had increased during the visit and decreased again 30 minutes after the visit, and this difference was statistically significant (20) . In the present study, systolic blood pressure, diastolic blood pressure, and heart rate, in the time period studied, were higher in women compared to men. This may be due to greater stimulation of the nervous system, more anxiety, less consumption of beta-blockers, and less physical activity in women. In this regard, Amirsasan et al. concluded that heart rate in women was higher than men, but systolic and diastolic blood pressure was higher in men, which was not statistically significant (21) .
Regarding the study of changes in systolic and diastolic blood pressure and heart rate in all the age groups, these indicators showed the same changes. They increased during the visits, and then, decreased. Increase in these indicators may be because of the stimulation of the sympathetic nervous system due to increased stress in the patient during the visit.
In studying the changes in diastolic blood pressure, the effect of age was statistically significant. The mean diastolic blood pressure in the 70 years and above age group was lower than the others. Recent studies have examined the differences in blood pressure among healthy individuals in different age groups; as their age increased, their blood pressure also increased (22) . The reduction in diastolic blood pressure observed in this study may be due to the hardening of the arterial walls with aging, which consequently leads to a drop in diastolic blood pressure. This effect is called the Windkessel effect. Mean heart rate was higher in over 60 years age groups than the younger age groups. In patients hospitalized in the CCU because of a heart condition, the heart rate increases. Lolaty et al. in a similar study found a decrease in the heart rate in the normal range in patients during visits; this has a positive result in terms of patients' improvement. This indicator returned to its initial value after the visit (23).
The results of the study by Rahmani et al. showed that the patient's heart rate had declined at the time of the visit compared with the time before the visit, although this reduction was not statistically significant (24) . Karami et al. found that the mean heart rate difference of the patients during the visits had significantly increased, while 10 and 30 minutes after the visits it had significantly decreased and this decrease was statistically significant (19) . The differences observed in the results may be due to the training of the visitors regarding the correct behavior while visiting the patients. It is suggested that further studies be conducted to measure the effect of trained visitors on physiological parameters. The education should be in line with correct behavior of the visitors in order to reduce the patients' stress during the visits.
The results showed that the 30 minutes time of visiting the patients did not have long-term adverse effects on the physiological parameters of patients admitted to the CCU. Thus, it is suggested to the CCU officials not to limit the visiting hours. Despite the cross-sectional increase in the indicators caused by the visitors, it does not have a certain and long-term effect on the patients. The limitations of this study include failure to review the conditions of the patients in terms of the type of CVD. Through the consideration of this factor, the changes in these physiological indices will be obtained separately based on the illness of each patient. Therefore, it is recommended that this factor be taken into consideration in future studies.
Conclusion
The mean systolic blood pressure, diastolic blood pressure, and heart rate of patients admitted to the CCU during the visits showed an increase in the normal range. It had a small decrease immediately after the visits and it returned to the original value 2 hours after the visit. The mean of all the indicators were higher in women than men. Changes in systolic blood pressure were similar in the different age groups, but differences were observed in the other indicators. Stress and anxiety were the main factors known to reduce the health of the cardiac patient, and the results showed that the presence of visitors did not have a negative effect on the above indicators. Therefore, there was no evidence of the visits causing tension and no reason to limit the visiting time.
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